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Purpose: Patients with recurrent breast cancer usually die of their
disease, even after radical surgery and adjuvant therapies which
could reduce the odds of dying. Many studies analyzed and
compared patients who died of recurrent disease with those that
died without recurrent disease. However, less attention has been
paid to evaluating factors associated with the timing of recurrence.
Thus, the objective of this study is to investigate the correlation
between various factors and the timing of recurrence. Methods:
We retrospectively reviewed the data of 95 recurrent breast can-
cer patients who underwent curative surgery to determine the
prognostic factors such as menopausal status, operation method,
stage, nodal status, histologic grade, nuclear grade, extensive
intraductal carcinoma component, hormone receptor, p53, c-
erbB-2, Ki-67, and molecular subtype. We had attempted to
compare the recurrent patients within 2 years after operation and
adjuvant chemotherapies as the early recurrence with those over
2 years as the late recurrence. Results: Histologic grade (p=0.005),

nuclear grade (p<0.001), p53 (p=0.022), and Ki-67 (p<0.001)
were significant different factors that influenced the systemic
recurrence between early recurrence and late recurrence. In
stage I/Il, histologic grade (p=0.001), nuclear grade (p<0.001),
and Ki-67 (p=0.005) were significant factors that influenced the
systemic early recurrence. In stage lll, nuclear grade (p=0.024),
and Ki-67 (p=0.001) were significant factors that influenced the
systemic early recurrence. But subtypes (p=0.189, p=0.132,
p=0.593, p=0.083) are not associated with the timing of recur
rence. Conclusion: In systemic recurrent breast cancer patients,
the risk factors such as histologic grade, nuclear grade, p53 and
Ki-67 are also associated with the timing of recurrence. We sug
gest that these patients should be proper treated and be closely
followed up.
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INTRODUCTION

According to the Annual Report of Korea Central Cancer
Registry in 2009 the number of breast cancer occurrences for
womens in Korea in 2007 is 15.1%, the second highest one
next to thyroid cancer [1].

Recently the treatment outcome of breast cancer has been
improved owing to the development in curative surgery, chemo-
therapy and endocrine therapy; nevertheless, about 25% to
30% of the patients having no axillary lymph node metastasis
and about 75% to 80% of the patients having axillary lymph
node metastasis experience recurrence in 10 years, and most
of them die due to the metastatic breast cancer [2,3]. As a result,
studies on the factors that influence prognosis have been com-
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pleted. The factors known up to now are the axillary lymph
node metastasis, tumor’ size, the histologic type and differen-
tiation degree of tumors, the receptors of estrogen and proges-
terone, and overexpression of the genes p53 and c-erbB-2 [4].

However, these studies focused on comparing the patients
who died due to recurrences and the patients who were alive,
and they have not evaluated the important indexes which have
relationship with recurrence period, though 70% of the breast
cancer patients experience recurrences in 3 years [5,6] and
patients with early recurrence experience a shorter median
survival than patients with late recurrence [7].

In this context, this study was performed to evaluate the
factors influencing recurrence period in the cases of the pa-
tients who experienced recurrence after first treatment of
breast cancer.

METHODS

Subject
The 95 cases of metastatic breast cancer patients who had
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systemic recurrences had curative surgeries at the Breast Cancer
Clinic of Gachon University Gill Hospital between January
2002 to December 2008. This study was approved by the
Institutional Review Board of Gachon University Gil Hospital
(GIRBA 2769-2012).

Methods

We evaluated retrogressively the recurrence features in regard
to patient’s age, menopausal timing, method of surgery, stage,
nodal status, histologic differentiation, existence of estrogen
receptor, existence of progesterone receptor, existence of an
extensive intraductal carcinoma component (EIC), existence
of overexpression of genes p53 and c-erbB-2, expression degree
of Ki-67, molecular subtype (luminal A type, luminal B type,
HER? positive type, triple negative type) and the supplemen-
tary curing such as chemotherapy, radiation therapy or endo-
crine therapy after curative surgery.

We evaluated the factors influencing the recurrence period
for the patients who had recurrence after the first treatment
of breast cancer by classifying them into two groups; the first
group of early recurrence in which they had the recurrence
before 2 years from the completion of curative surgery and
chemotherapy and the second group of late recurrence in which
they had the recurrence after 2 years from the completion of
treatment. Because 70% of breast cancer patients experience
recurrences within 3 years, we adopted these criteria and some
of these patients were done with radiation therapy and others
were with endocrine therapy when needed.

The data were processed with SPSS version 18.0 (SPSS Inc.,
Chicago, USA). The correlation between each clinopathologic
factor and recurrent period was analyzed with chi-square test.
And for the analysis of statistical significance of patient distri-
bution between the groups nonparametric chi-square test
was used. A p-value <0.05 was considered as statistically sig-
nificant.

RESULTS

General characteristics of patients

The average period of monitoring of the patients is 53.5
months (range, 6.4-116.5 months). The general characteristics
of patients are presented in Table 1. Each patient was that was
classified according to nodal status and stage. After curative
surgery, chemotherapy and radiation therapy and endocrine
therapy were done as supplementary curing. For chemothera-
py all patients received chemotherapy and lymph node nega-
tive breast cancer patients received adjuvant systemic treatment
with cyclophosphamide, methotrexate, 5-fluorouracil (CMF)
chemotherapy and lymph node positive breast cancer patients
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Table 1. General characteristics of patients

Total patients (n=95)

Characteristic No. (%)
Age (yr)

<35 12 (12.6)

35-50 50 (52.6)

>50 33(34.7)
Operation type

BCS 23(24.2)

Mastectomy 72 (75.8)
Histologic type

Ductal 86 (90.5)

Lobular .

Apocrine 1(1.1)
Stage

/1l 44 (46.3)

Il 51 (63.7)
Nodal status

- 21 (22.1)

+ 74(77.9)
Histologic grade

/1l 40 (46.5)

Il 46 (53.5)
Nuclear grade

/1 45 (50.0)

Il 45 (50.0)
EIC

- 49 (51.6)

+ 46 (48.4)
ER

- 34 (35.8)

+ 61 (64.2)
PR

- 43 (45.3)

+ 52 (54.7)
c-erbB-2

- 70 (73.7)

+ 25(26.3)
p53

- 59 (62.1)

+ 36 (37.9)
Ki-67 (%)

<10 47 (49.5)

>10 48 (50.5)
Chemotherapy

- 0(0)

+ 95 (100)
Radiation therapy

- 32(33.7)

+ 63 (66.3)
Endocrine therapy

- 28 (29.5)

+ 67 (70.5)

BCS=breast conserving surgery; EIC=extensive intraductal component; ER=
estrogen receptor; PR = progesterone receptor.
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Table 2. Systemic recurrence sites

Won Jong Song, et al.

Table 4. Comparison according to recurrent period at Stage I/l

Total patients (n=95) Early recurrent Late recurrent Early recurrent Late recurrent
pNo (%) B patients (n=52)  patients (n=43) patients (n=17)  patients (n=27) p-value
e No. (%) No. (%) No. (%) No. (%)
Bone 38 (40.0) 22 (42.9) 16 (37.2) Nodal status 0583
Lung 14 (14.7) 5(9.6) 9(20.9 - 9(52.9) 12 (44.4)
Brain 6(6.3) 4(7.7) 2(4.7) + 8 (47.1) 15 (55.6)
Liver 5(5.9) 4(7.7) 1(2.3) Menopausal 0.150
Other* 22.1) 00 2(4.7) Pre 9(52.9) 20 (74.1)
Multiple 30(31.6) 17 (32.7) 13(30.2) Post 8 (47.1) 7(25.9)
*Mediastinal lymph node, supraclavicular lymph node. Hﬁlologm grade 4050) 19(79.2) 0.001
i 12 (75.0) 5(20.8)
Table 3. Comparison according to recurrent period Nuclear grade <0.001
Early recurrent Late recurrent Vi 5@1.3) 23 (885
patients (n=49)  patients (n=46) p-value i 11(8.7) 3(11.5
No. (%) No. (%) EIC 0.242
Stage 0.019 - 7(412) 16(59.3)
Vi 17 (34.7) 27 (58.7) EF: R 10688 11{407) 0211
i 32 (65.3) 19(41.3) ) 6(353 5(185 |
Nodal status 0.365 ' '
i 8(184 1206 + 11 (64.7) 22 (81.5)
+ 40(81.6) 34 (739) c-erbB-2 0803
Menopausal 0.673 - 14(824) 23(85.2)
Pre 31(63.3) 31(67.4) 5?3 3(176) 4(148) 0062
Post 18(36.7) 15 (32.6) P 2008 23652, :
Histologic grade 0.005 A 5(29.4) 4149
i 14(31.8) 26 (619 K7 ' : 0,005
i 30 (68.2) 16 (38.1 " ° 4035 18667 '
Nuclear grade <0.001 ;0 13 (76.5) 9 (83.3)
Vil 12 (26.1) 33(75.0) - ; :
Il 34 (73.9) 11 (25.0) EIC=extensive intraductal component; ER=estrogen receptor; PR=proge-
EIC 0.765 sterone receptor.
- 26 (53.1) 23 (50.0) . . .
+ 23 (46.9) 23 (50.0) netic resonance imaging (MRI). Lung metastasis was confirmed
ER/PR 0.098 via lung biopsy, pleural cytology or serial follow up, when the
- 17(34.7) 9(19.6 chest computed tomography (CT) was positive. When the brain
* bB 32(653) 87 (804) 0148 CT was positive, brain metastasis was confirmed by MRI and
c-erbB- X . e . .
i 33679 37 (804) when liver CT was positive, liver metastasis was confirmed by
+ 16(32.7) 9(196) MRI or serial follow up and other parts (mediastinal lymph
P53 0.022 node metastasis, supraclavicular lymph node metastasis) was
- 25(61.0 34(73.9 confirmed by biopsy.
+ 24 (49.0) 12 (26.1)
Ki-67 (%) <0.001 . . .
<10 14286) 3B717) Comparison according to recurrent period
510 35 (71.4) 13283 We checked the statistical significance between two groups:

EIC=extensive intraductal component; ER=estrogen receptor; PR=proge-
sterone receptor.

received adjuvant systemic treatment with anthracycline based
regimen chemotherapy.

Systemic recurrence sites

Systemic recurrence sites are presented in Table 2. When
bone scan was positive, bone metastasis was confirmed by mag-
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the first group of early recurrence (recurrence 2 years before
the completion of curative surgery and chemotherapy) and
the second group of late recurrence (recurrence after 2 years
from the completion of treatment).

As for the stage, there was statistically significant difference
(p=0.019) between early recurrence and late recurrence but
in nodal status there was no statistically significant difference
between them (p=0.365) (Table 3).

In histologic differentiation there was a statistically signifi-
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Table 5. Comparison according to recurrent period at Stage Il
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Table 6. Comparison according to recurrent period at molecular sub-

type

Early recurrent Late recurrent
patients (n=32)  patients (n=19) p-value Early recurrence,  Late recurrence, value
No. (%) No. (%) No. (%) No. (%) p
Menopausal 0.682 Luminal A type 24 (41.4) 34 (58.6) 0.189
Pre 22 (68.8) 12 (63.2) Luminal B type 8(72.7) 3(27.3) 0.132
Post 10(31.2) 7(36.8) HER? positive type 8(57.1) 6(42.9) 0.593
Histologic grade 0.828 Triple negative type 9(75.0) 3(25.0) 0.083
Vi 10(35.7) 7(389
Il 18 (64.3) 11(61.1)
Nuclear grade 0.024 0.189). Also luminal B type, HER2 positive type and triple
Vi 7(23.9 10 (55.6) . had . el but th
" 23(76.7) 8 (44.4) negative type had many instances of early recurrence, but there
EC 0420 was no statistical difference (p=0.132, p=0.593, p=0.083)
- 19 (59.4) 7(36.8) (Table 6).
+ 13 (40.6) 12 (63.2)
ERPR 0313 DISCUSSION
- 11(34.4) 4(21.1)
+ 21 (65.6) 15 (78.9) al is after b . I
c-6rbB-2 0.301 In general, metastasis after breast cancer treatment is rela-
_ 19 (59.4) 14(73.7) tively particular that it is exclusively concentrated on specific
+ 13 (40.6) 5(26.3) body parts. The most favorable systemic metastasis parts were
PS3 0.232 reported by Kamby et al. [8] as: bones 31%, lungs 19%, and liver
- 13406 167.9 15% and similar things were reported domestically. In this
+ 19 (59.4) 8(42.1) d . f din the b . o
KI-67 (%) 0.001 study metastasis was found in the bones 38 patients (40.0%),
<10 10(31.3) 15 (78.9) lungs 14 patients (14.7%), brain 6 patients (6.3%), liver 5 pa-
>10 22 (68.7) 4(21.1) tients (5.3%) and other places 2 patients (2.1%), and 30 patients

EIC=extensive intraductal component; ER=estrogen receptor; PR=proge-
sterone receptor.

cant difference (p=0.005) between early recurrence and late
recurrence. The nucleus differentiation also showed a statisti-
cally significant difference (p < 0.001). A statistically significant
difference was found in p53 (p=0.022) and Ki-67 (p<0.001)
(Table 3).

Comparison according to recurrent period at each stage

We checked the statistical significance between two groups
at each stage.

As for Stage I/T1, the histologic differentiation there was sta-
tistically significant difference (p=0.001) between early recur-
rence and late recurrence and in nucleus differentiation there
was also a statistically significant difference (p<0.001). A sta-
tistically significant difference was also found for Ki-67 (p=
0.005) (Table 4).

As for Stage III, the nucleus differentiation (p=0.024) and
Ki-67 (p=0.001) showed a statistically significant difference
(Table 5).

Comparison according to recurrent period at subtype

As far as the subtype, the luminal A type has many instances
of late recurrence but there was no statistical difference (p=

http://dx.doi.org/10.4048/jbc.2012.15.2.218

(31.6%) had recurrence in more than two parts. In early recur-
rence 17 patients (32.7%) had recurrence at more than two
parts and in late recurrence 13 patients (34.2%) had recurrence
at more than two parts; there is no statistically significant dif-
ference. Hence, it is thought that there is no relationship be-
tween the parts of recurrence and the period of recurrence.

We studied the factors influencing the recurrence period
for the patients who had recurrence after the first treatment
of breast cancer by classifying them into two groups: 1) early
recurrence in which they had the recurrence before 2 years
from the completion of curative surgery and chemotherapy
and 2) which they had the recurrence after 2 years from the
completion of treatment.

Debonis et al. [9] reported that metastasized parts, combined
chemotherapy and disease-free interval influence the survival
rate. And Pater et al. [10] reported that disease-free interval,
metastasized parts and the pathologic stage of the cancer at
the time of diagnosis, histologic subtype and primary tumor
size influence the survival rate. In this study, positive axillary
lymph node metastasis groups are for both the early recur-
rence and late recurrence, but there is no statistically signifi-
cant difference between the groups. On the other hand, the
stage is statistically significant between early recurrence and
late recurrence. And it means that nodal status is not worth of
a risk factor in early recurrence.
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Breast cancers are diagnosed mostly for women in their 40
in Korea. In this study the patients were between ages 35 and
50 were 52.6% and occupied the biggest part. In case breast
cancer appears when a client is young, it was generally thought
that the more invasive and worse in prognosis, but it is known
that there is no relationship between the prognosis and ages
[11]. On the contrary, Retsky et al. [12] reported that there is
significant difference in early recurrence danger between pre-
menopausal women and postmenopausal ones. In this study
premenopausal women are more for both of early recurrence
and late recurrence, but there is no statistically significant dif-
ference between the groups. Also in each stage, there is no sta-
tistically significant difference between the groups.

The most widely used standard to measure the differentia-
tion of breast cancer is Scaff-Bloom-Richardson Classification,
in which grades from I to III are given after considering cell
differentiation, the degree of polymorphism status and fre-
quency of nucleus division. Kute et al. [13] reported that his-
tologic differentiation is a prognostic factor for breast cancer.
On the other hand, Younes and Laucirica [14] reported that it
is not worth consideration as a prognostic factor. In this study,
the histologic differentiation showed a statistically significant
difference between early recurrence and late recurrence. And as
for Stage I/II, in histologic differentiation there is statistically
significant difference between early recurrence and late recur-
rence. But as for Stage III, in histologic differentiation there is
not a statistically significant difference between early recurrence
and late recurrence. So it means that histologic differentiation
is worth being included as a risk factor in predicting early
recurrence at early breast cancer. Also, in nucleus differentia-
tion there is a statistically significant difference between early
recurrence and late recurrence. And as for both stages, in
nucleus differentiation there is statistically significant differ-
ence within them. So it means that nucleus differentiation is
worth of a risk factor in early recurrence, irrespective of stage.

Noh et al. [15] reported that EIC can be a cause of local recur-
rence, because EIC can exist around invasive cancer and can
exist around primary cancer that looks visually sound. Park et
al. [16] reported that EIC has a relationship with systemic recur-
rence as well as local recurrence. In this study there is no statis-
tical significance in all groups for EIC.

In many studies it is known that a positive hormone recep-
tor is better than a negative one for prognosis [17,18]. In this
study, there were many patients with a positive hormone re-
ceptor in both of early recurrence and late recurrence. But there
is no statistically significant difference between the groups. So,
there is no relationship with early recurrence.

It is reported that c-erbB-2 has a negative correlation with
the estrogen receptor and progesterone receptor, appears well
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in high nucleus level, and it appears better in invasive cancer
[19,20]. In the study of molecular biological factors it is the
only indicator to have a bad prognosis in breast cancer [21,22].
In this study there is no statistical significance in all groups
with c-erbB-2.

The p53 gene mutation appears in the early stage of breast
cancer. Barnes et al. [23] argued that p53 has relationship with
patients’ prognosis regardless of lymph node metastasis. In this
study there is a statistically significant difference between early
recurrence and late recurrence as a whole. But there is no sta-
tistically significant difference between early recurrence and
late recurrence at each stage. So there is relationship with early
recurrence, but p53 is dependent factor associated with stage.

Among the predictive factors and prognostic factors under
molecular biological study Ki-67 is a monoclonal antibody
appearing in all cell cycles except GO and is a good indicator
of cell proliferation. It is under dispute that Ki-67 can be re-
garded as an independent predictive factor and prognostic
factor; many studies reported Ki-67’s effectiveness as a predic-
tive factor and prognostic factor for breast cancer [24-26]. In
this study there is a statistically significant difference between
early recurrence and late recurrence. And as for both stages,
in Ki-67 there is statistically significant difference with them.
So it means that Ki-67 is worthy as a risk factor in early recur-
rence irrespective in stage. Ki-67 is an independent factor that
is associated without stage.

Many studies have shown both the triple negative and HER2
positive subtypes to have poorer clinical, pathologic and molec-
ular prognoses. The triple negative group has the worst overall
and disease-free survival [27-29]. But in this study luminal A
type had many late recurrences but there is no statistical dif-
ference. Also luminal B type, HER2 positive type and triple
negative type had many early recurrences but there is no sta-
tistical difference. Therefore, subtype is not associated with
the timing of recurrence.

In systemic recurrent breast cancer patients there is statisti-
cally significant difference between early recurrence and late
recurrence in histologic differentiation, nucleus differentiation,
p53 and Ki-67. When the recurrence periods depending on
the each stage are compared, there is statistically significant
difference between early recurrence and late recurrence in
histologic differentiation, nucleus differentiation and Ki-67 for
stage I/IL. There is statistically significant difference between
early recurrence and late recurrence in nucleus differentiation
and Ki-67 for stage III. But subtypes are not associated with
the timing of recurrence.

Hence, tailored therapy and detailed follow-up are thought
to be necessary for these patients. Additional future predictive
risk factor focused large scale investigations for molecular bio-
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logical factors, which are currently under investigation, are re-
quired.
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